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(54) Data processing apparatus for performing pipeline processing 



(57) A data processing apparatus executing in a 
pipelined manner a plurality of instruction including first 
and second instructions, the first instruction having first 
register address information and the second instruction 
having a second register address information, the data 
processing apparatus has a register file 110 including a 
plurality of registers, execution means 117, 118 for re- 
ceiving and executing the first instruction to produce 
memory address information in a first pipeline cycle and 
for receiving and executing the second instruction to 
produce processed data, which is to be stored in the reg- 
ister file 110, in a second pipeline cycle succeeding to 
the first pipeline cycle, a memory circuit including a data 
memory 124 and an access control circuit reading out 
memory data, which is to be stored in the register file, 
from a memory area of the data memory 1 24 designated 
by the memory address information in the second pipe- 
line cycle, and control means 133 for allowing the proc- 
essed data to be stored in the register 1 1 0 file and pre- 
venting the memory data from being storing in the reg- 
ister file when the first register address information is 
coi ncident with the second register address information . 
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(54) Data processing apparatus for performing pipeline processing 

(57) A data processing apparatus executing in a 
pipelined manner a plurality of instruction including first 
and second instructions, the first instruction having first 
register address information and the second instruction 
having a second register address information, the data 
processing apparatus has a register file 1 10 including a 
plurality of registers, execution means 117, 118 for 
receiving and executing the first instruction to produce 
memory address information in a first pipeline cycle and 
for receiving and executing the second instruction to 
produce processed data, which is to be stored in the 
register file 1 10, in a second pipeline cycle succeeding 
to the first pipeline cycle, a memory circuit including a 
data memory 124 and an access control circuit reading 
out memory data, which is to be stored in the register 
file, from a memory area of the data memory 1 24 desig- 
nated by the memory address information in the second 
pipeline cycle, and control means 133 for allowing the 
processed data to be stored in the register 1 10 file and 
preventing the memory data from being storing in the 
register file when the first register address information is 
coincident with the second register address information. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a data processing 
apparatus and, more particularly to a data processing 
apparatus for performing a pipeline processing. 

2. Description of the Related Art 

Conventionally, in a data processing apparatus for 
performing a pipeline processing, one instruction can 
be executed in each dock cycle by allowing each of var- 
ious instructions handled to use the resources of the 
respective stages only once in a predetermined order. 

Fig. 5 is a block diagram showing the basic config- 
uration of such a data processing apparatus. In this data 
processing apparatus, in a first (instruction fetch) stage 
(hereinafter called "IF stage"), an instruction is fetched 
from an instruction memory (InsnMem) 502 and trans- 
ferred to an instruction register (IR) 503 in accordance 
with an address indicated by a fetch pointer (FP) 501 . At 
the same time, the fetch pointer (FP) 501 is incre- 
mented by an incrementer (+1) 504 for fetching of the 
next instruction. 

In a second (instruction decode) stage (hereinafter 
called "ID stage"), an output of the instruction register 
(IR) 503 is decoded by an instruction decoder (Dec) 
505, which then outputs immediate data 506, register 
selection signals 507, an instruction type signal 508, 
and a write register selection signal 509. Then, data is 
read out from a register file (RF) 510 to an internal bus 
51 1 and/or an internal bus 512 in accordance with the 
register selection signals 507. Part of the thus-read data 
which are suitable for the execution of an instruction are 
selected and transferred, together with the immediate 
data 506, to arithmetic logic unit (ALU) input registers 
(ALU source register(AS), ALU destination regis- 
ter(AD)) 513 and shifter input registers (Shift control 
register(SC), Shift data register(SD)) 514 via internal 
data buses 51 1 and 51 2. Further, the instruction type 
signal 508 and the write register selection signal 509 
are transferred, as they are, to an El register (El) 515 
and an ER register (ER) 516 to prepare for the next 



In a third (execution) stage (hereinafter called "EX 
stage"), a computation corresponding to each instruc- 
tion is performed by an ALU 517 and a shifter (Shifter) 
518. If the instruction is of a type which will not cause 
access to a data memory (DataMem) 525 of the next, 
fourth stage accounting for a most part of the process 
(described later), a determined result is transferred to a 
pipeline register (ED) 519. If the instruction is of a type 
which will cause access to the data memory (DataMem) 
525, an address calculated by the ALU 517 is trans- 
ferred to a memory address register (MA) 520. Further, 
in case of writing, write data that is output from the 



shifter (Shifter) 518 is transferred to a store data register 
(SD) 521 . To prepare for the next stage, the contents of 
the El register (El) 515 and the ER register (ER) 516 are 
transferred to an Ml register (Ml) 522 and an MR regis- 
5 ter (MR) 523, respectively. 

In the fourth (memory) stage (hereinafter called 
"MEM stage"), if the instruction is of a type which does 
not cause access to the data memory (DataMem) 525, 
the only processing performed is to transfer the content 
10 of the pipeline register (ED) 519 to a pipeline register 
(MD) 524. If the instruction is of a type which causes 
writing to the data memory, the content of the store data 
register (SD) 521 is written to the data memory 
(DataMem) 525 in accordance with the address of the 
is memory address register (MA) 520. If the instruction is 
of a type which causes reading, data is read out in 
accordance with the address of the memory address 
register (MA) 520, and transferred to a load data regis- 
ter (LD) 526. To prepare for the next stage, the content 
20 of the MR register (MR) 523 is transferred to a WR reg- 
ister (WR) 527. It should be noted that a data memory 
access instruction decoder 530 has a function of dis- 
criminating, from other instructions, an instruction that 
causes access to the data memory (DataMem) 525. 
25 In a fifth (write back) stage (hereinafter called "WB 
stage"), if the instruction did not cause access to the 
data memory (DataMem) 525, the content of the pipe- 
line register (MD) 524 is written to a register of the reg- 
ister file (RF) 510 which is indicated by the WR register 
30 (WR) 527. If the instruction caused reading from the 
data memory (DataMem) 525, the content of the load 
data register (LD) 526 is transferred to the same regis- 
ter of the register file (RF) 510. Thus, the execution of 
the instruction is finished. 
35 Incidently, register selection signal comparators 
528 and 529 that are respectively provided in the MEM 
stage and the WB stage are provided to allow the ensu- 
ing instruction to use a result of a preceding instruction 
before the execution of the latter is finished. The register 
40 selection signal comparator 528 serves for the output of 
a short path control signal 531, and the register selec- 
tion signal comparator 529 serves for the output of short 
path control signals 532 and 533. Each of the short path 
control signals 531 to 533 serves to directly supply a 
45 result of a preceding instruction to the ensuing instruc- 
tion, in order to allow the ensuing instruction to use the 
result of the preceding instruction before the execution 
of the latter is finished. The short path control signals 
531 to 533 enable the respective short paths 534 to 
so 536, and prohibit reading from corresponding registers. 
Fig. 6 is a timing chart showing how each part oper- 
ates which relates to a first short path function of this 
data processing apparatus. 

As for an instruction sequence of this function, IF, 
55 ID. EX, MEM and WB correspond to mov r1 , r2, and IF, 
ID, EX, MEM and WB correspond to mov r2. r3, which is 
one cycle delayed from mov rl, r2. That is, the first 
instruction transfers the content of r1 of the register file 
(RF) 510 to r2, and the second instruction transfers the 
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content of r2 to r3. In executing the second instruction, 
the ID stage for reading the content of r2 is executed in 
synchronism with the EX stage of the first instruction. 
Since at this time point a result of the first instruction 
has not yet been written to the register file (RF) 51 0, the 
reading from r2 produces incorrect data. However, at 
this time point, since register selection signals 507 and 
the content of the ER register (ER) 516 have the same 
content (i.e., r2), a short path control signal 531 is pro- 
duced. As a result, reading of r2 from the register file 
(RF) 510 is prohibited and, instead, a result of the first 
instruction is transferred via the short path 534. 

Fig. 7 is a timing chart showing how each part oper- 
ates which relates to a second short path function of this 
data processing apparatus. As for an instruction 
sequence of this function, IF, ID, EX, MEM and WB cor- 
respond to mov r1 , r2, and IF, ID, EX, MEM and WB cor- 
respond to nop, which is one cycle delayed from mov r1 , 
r2. Further, IF, ID, EX, MEM and WB correspond to mov 
r2, r3, which is one cycle delayed from nop. In this func- 
tion, the third instruction uses a result of the first instruc- 
tion. Since the first instruction has reached the MEM 
stage, the result is transferred via the short path 535. 

Fig. 8 is a timing chart showing how each part oper- 
ates which relates to a third short path function of this 
data processing apparatus. As for an instruction 
sequence of this function, IF, ID, EX, MEM and WB cor- 
respond to Id 0, r2, and IF, ID, EX, MEM and WB corre- 
spond to nop, which is one cycle delayed from Id 0, r2. 
Further, IF, ID, EX, MEM and WB correspond to mov r2, 
r3, which is one cycle delayed from nop. In this function, 
that is, the first instruction of the second short path func- 
tion shown in Fig. 7 is replaced by the instruction of 
reading data from the data memory 525. The first 
instruction is to read the content of address 0 of the data 
memory 525 and transfer it to r2. Since the result of the 
first instruction is an output of the data memory 525, it is 
transferred via the short path 536. 

Fig. 9 is a block diagram showing the basic config- 
uration of another data (information) processing appa- 
ratus disclosed in the Japanese Patent Laid-Open Hei. 
2-232727. 

In this data (information) processing apparatus, a 
register file 901 has two read ports 902 and 903 and two 
write ports 904 and 905. Thus, a single instruction 
allows the simultaneous execution of two operations: 
reading data from the read port 902 and writing it to the 
write port 904 via an ALU 906, and directly writing data 
from the read port 903 to the write port 905. 

In the above-described data processing apparatus 
of Figs. 5 to 8, the execution of one instruction is 
allowed in each clock cycle by allowing each of various 
instructions to use resources of the respective stages 
only once in a predetermined order. Therefore, data 
needs to be transferred to the final stage even after the 
determination of a result. This increases pipeline regis- 
ters and short paths, resulting in increases in circuit 
scale, cost, and power consumption. 

On the other hand, the data (information) process- 



ing apparatus of Fig. 9 has an advantage that the data 
processing can be sped up by virtue of the simultane- 
ous execution of two write operations. However, since 
the execution mechanism is constructed for a single 
5 instruction, if this apparatus is pipelined, the circuit 
scale, cost, and power consumption are increased as in 
the case of the above apparatus. 

SUMMARY OF THE INVENTION 

10 

An object of the present invention is, therefore, to 
provide a data processor having small circuit scale and 
high processing speed. 

To achieve the above object, a data processing 

75 apparatus executing in a pipelined manner a plurality of 
instruction including first and second instructions, said 
first instruction having first register address information 
and said second instruction having a second register 
address information, said data processing apparatus 

20 comprising a register file including a plurality of regis- 
ters, execution means for receiving and executing said 
first instruction to produce memory address information 
in a first pipeline cycle and for receiving and executing 
said second instruction to produce processed data, 

25 which is to be stored in said register file, in a second 
pipeline cycle succeeding to said first pipeline cycle, a 
memory circuit including a data memory and an access 
control circuit reading out memory data, which is to be 
stored in said register file, from a memory area of said 

30 data memory designated by said memory address infor- 
mation in said second pipeline cycle, and control means 
for allowing said processed data to be stored in said 
register file and preventing said memory data from 
being storing in said register file when said first register 

35 address information is coincident with said second reg- 
ister address information. 

As described above, according to the data process- 
ing apparatus of the invention, the numbers of pipeline 
registers that are used only for a data transfer and asso- 

40 dated short paths are reduced from those of the con- 
ventional apparatus. Further, the control circuit can 
finish a particular one of the ensuing instructions whose 
processing result will be determined in a stage down- 
stream of a prescribed stage at the same time as an 

45 instruction preceding the particular instruction, or finish 
the writing of such a particular instruction before an 
instruction preceding it, that is, in an order opposite to 
the instruction issuing order, by suspending the writing 
of the particular instruction until the execution of the 

so same type of instruction. Therefore, in providing a pipe- 
line configuration, the circuit scale can be reduced and 
the data processing speed can be increased, as well as 
the cost and the power consumption can be reduced. 

55 BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other object, features and advan- 
tages of the present invention will be more apparent 
from the following description taken in conjunction with 
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the accompanying drawings in which: 

Fig. 1 is a block diagram showing the basic config- 
uration of a data processing apparatus according to 
a first embodiment of the present invention; 
Fig. 2 is a timing chart showing how each part oper- 
ates in the case where write registers are different 
from each other in the data processing apparatus of 
Fig. 1; 

Fig. 3 is a timing chart showing how each part oper- 
ates in the case where write registers are the same 
in the data processing apparatus of Fig. 1 ; 
Fig. 4 is a block diagram showing the basic config- 
uration of a data processing apparatus according to 
a second embodiment of the invention; 
Fig. 5 is a block diagram showing the basic config- 
uration of a conventional data processing appara- 
tus; 

Fig. 6 is a timing chart showing how each part oper- 
ates which relates to a first short path function of 
the data processing apparatus of Fig. 5; 
Fig. 7 is a timing chart showing how each part oper- 
ates which relates to a second short path function 
of the data processing apparatus of Fig. 5; 
Fig. 8 is a timing chart showing how each part oper- 
ates which relates to a third short path function of 
the data processing apparatus of Fig. 5; and 
Fig. 9 is a block diagram showing the basic config- 
uration of another conventional data processing 
apparatus. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to the drawings, a data processing appa- 
ratus according to the present invention will be hereinaf- 
ter described, 

A block diagram showing the basic configuration of 
a data processing apparatus according to a first embod- 
iment of the invention is shown in Fig.1 . 

In this data processing apparatus, an IF stage, an 
ID stage, and an EX stage are constructed in the same 
manner as in the conventional apparatus of Fig. 5. 

More specifically, in the IF stage, an instruction is 
fetched from an instruction memory (InsnMem) 102 and 
transferred to an instruction register (IR) 103 in accord- 
ance with an address indicated by a fetch pointer (FP) 
101. The instruction register (IR) 103 latches the 
address in response to an upper edge of a system 
clock. At the same time, the fetch pointer (FP) 101 is 
incremented by an incrementer (+1) 104 for fetching of 
the next instruction. 

In the ID stage, the instruction of the instruction reg- 
ister (IR) 103 is decoded by an instruction decoder 
(Dec) 1 05, which then outputs immediate data 1 06, reg- i 
ister selection signals 107 for indicating a source regis- 
ter and a destination register, for example M. r2, an 
instruction type signal 108 for indicating whether' the 
instruction is using data memory 125 or not, and a write 



register selection signal 109 for indicating the register 
address of register file 510 to be storing a result of exe- 
cuting the instruction. Then, data is read out from a reg- 
ister file (RF) 110 in accordance with the register 

5 selection signals 1 07. Part of the thus-read data which 
are suitable for the execution of an instruction are 
selected and transferred, together with the immediate 
data 106, to ALU input registers (AS, AD) 113 and 
shifter input registers (SC, SD) 114 via internal data 

w buses 1 1 1 and 1 12. Further, the instruction type signal 
1 08 and the write register selection signal 1 09 are trans- 
ferred, as they are, to an El register (El) 1 15 and an ER 
register (ER) 1 16 to prepare for the next stage. Then the 
El register (El) 1 15 and the ER register (ER) 116 latch 

is corresponding data in response to the upper edge of the 
system clock. 

In EX stage, a computation corresponding to each 
instruction is performed by an ALU 117 and a shifter 
(Shifter) 1 18. If the instruction is of a type which will not 
20 cause access to a data memory (DataMem) 124 of the 
next, MEM stage accounting for a most part of the proc- 
ess (described later), a determined result is transferred 
to a pipeline register (ED) 119. If the instruction is of a 
type which will cause access to the data memory 
25 (DataMem) 1 24, an address calculated by the ALU 1 1 7 
is transferred to a memory address register (MA) 120. 
Further, in case of writing, write data that is output from 
the shifter (Shifter) 1 18 is transferred to a store data 
register (SD) 121. To prepare for the next stage, the 
30 contents of the El register (El) 1 15 and the ER register 
(ER) 1 16 are transferred to an Ml register (Ml) 122 and 
an MR register (MR) 123 in response to the upper edge 
of the system clock, respectively. 

In the MEM stage, if the instruction is of a type 
35 which does not cause access to the data memory 
(DataMem) 124, the content of the pipeline register 
(ED) 119 is written to the register file (RF) 110 in 
accordance with the content of the MR register 123 and 
in response to the upper edge of the system clock. After 
to that, the execution of the instruction is finished. If the 
instruction is of a type which causes writing to the data 
memory (DataMem) 124, the content of the store data 
register (SD) 121 is written to the data memory 
(DataMem) 124 in accordance with the address of the 
*5 memory address register (MA) 120. If the instruction is 
of a type which causes reading, data is read out in 
accordance with the address of the memory address 
register (MA) 120, and transferred to a load data regis- 
ter (LD) 125 in response to the upper edge of the sys- 
■o tern clock. To prepare for the next stage, the content of 
the MR register (MR) 123 is transferred to a WR register 
(WR) 126 in response to the upper edge of the system 
clock This is not done directly, and a register selection 
signal as masked by a later-described condition is 
5 transferred. It should be noted that a data memory 
access instruction decoder 130 has a function of dis- 
criminating, from other instructions, an instruction that 
causes access to the data memory (DataMem) 124. 
The WB stage is needed only for an instruction that 
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caused reading from the data memory (DataMem) 124, 
in which case the content of the pipeline register (LD) 
125 is transferred to a register of the register file (RF) 
1 10 which is indicated by the WR register (WR) 126 and 
the execution of the instruction is finished. At this time, 
there is a possibility that the ensuing instruction will be 
written to the same register. To avoid this, such an 
attempt is detected by a comparator 133. At an occur- 
rent of such an attempt, priority is given to the writing of 
the ensuing instruction with a register selection signal 
127 used as a mask. The masking is also effected for 
instructions other than the reading instruction, because 
the instructions have already been finished at this time 
point and hence do not require writing. 

Register selection signal comparators 128 and 129 
that are respectively provided in the MEM stage and the 
WB stage are provided to allow the ensuing instruction 
to use a result of a preceding instruction before the exe- 
cution of the latter is finished. The register selection sig- 
nal comparator 128 and 129 output short path control 
signals 131 and 132. Each of the short path control sig- 
nals 131 and 132 serves to directly supply a result of a 
preceding instruction to the ensuing instruction, in order 
to allow the ensuing instruction to use the result of the 
preceding instruction before the execution of the latter is 
finished. 

Fig. 2 is a timing chart showing how each part oper- 
ates in the case where write registers are different from 
each other in this data processing apparatus. As for an 
instruction sequence in this case, IF, ID, EX, MEM and 
WB stages correspond to Id 0, r2, and IF, ID, EX, MEM 
and WB stages correspond to mov r1 , r3, which is one 
cycle (one system clock) delayed from Id 0, r2. In this 
case, the writing register used in Ld 0, r2 is different 
form the writing register used in mov r1 , r3. That is, writ- 
ing to the register r2 of the first instruction and writing to 
the register r3 of the second instruction are performed 
simultaneously. 

Fig. 3 is a timing chart showing how each part oper- 
ates in the case where write registers are the same in 
this data processing apparatus. As for an instruction 
sequence in this case, IF, ID, EX, MEM and Wb corre- 
spond to Id 0, r2, and IF, ID, EX, MEM and Wb corre- 
spond to mov r1 , r2, which is one cycle delayed from Id 
0, r2. In this case, the writing register used in Ld 0. r2 is 
same the writing register used in mov r1, r2. That is, 
writing from the pipeline register (ED) 119 is effected 
without effecting writing from the load data register (LD) 
125 by causing the comparator 133 to detect coinci- 
dence between the ER register (ER) 116 and the MR 
register (MR) 123 and invalidating a register selection 
signal 133. 

That is, in this data processing apparatus, a pipe- 
line register in the WB stage and an associated short 
path are omitted, whereby the circuit scale is reduced. 
Further, there are provided the following functions: a 
function (write disabling means) of causing the compa- 
rator 1 33 of the MEM stage to mask the writing of a pre- 
ceding instruction when the ensuing instruction has the 



same writing item as the preceding instruction, and a 
function (instruction control means) of writing, to the 
register file (RF) 110 in the MEM stage, a particular 
instruction of the ensuing instructions whose process- 

5 ing result has been determined in the EX stage, and 
masking a signal directed to the WR register (WR) 126 
of the WB stage which stores a writing item. With this 
configuration, the instruction control means can finish a 
particular one of the ensuing instructions whose 

io processing result will be determined in a stage down- 
stream of a prescribed stage at the same time as an 
instruction preceding the particular instruction, or finish 
such a particular instruction before an instruction pre- 
ceding it, that is, in an order opposite to the instruction 

75 issuing order, by suspending the writing of the particular 
instruction until the execution the same type of instruc- 
tion by means of the WR register (WR) 126. 

Fig. 4 is a block diagram showing the basic config- 
uration of a data processing apparatus according to a 

20 second embodiment of the invention. 

This data processing apparatus is different from the 
data processing apparatus of Fig. 1 in that instead of 
providing two write ports in a register file (RF) 410 that 
corresponds to the register file (RF) 110, two writing 

25 operations are allowed in the same stage, for instance, 
in such a manner that writing from a pipeline register 
(ED) 419 is effected in the first half of the system clock 
clk(or a down edge of the system clock elk) and writing 
from a load register (LD) 425 is effected in the second 

30 half of the system clock clk(or the upper edge of the sys- 
tem clock elk). Since the remaining part of the configu- 
ration and the remaining functions are the same as 
those of the first embodiment, descriptions therefor are 
omitted. This embodiment is superior to the first embod- 

35 iment in that an increase of write ports causes less 
increase of the circuit scale. 

That is. also in this data processing apparatus, 
pipeline registers and associated short paths, which 
exist conventionally, are reduced in number. Further, 

40 there are provided the following functions: a function 
(write disabling means) of causing a comparator 433 of 
the MEM stage to mask the writing of a preceding 
instruction when the ensuing instruction has the same 
writing item as the preceding instruction, and a function 

45 (instruction control means) of writing, to the register file 
(RF) 410 in the MEM stage, a particular instruction of 
the ensuing instructions whose processing result has 
been determined in the EX stage, and masking a signal 
directed to a WR register (WR) 426 of the WB stage 

so which stores a writing item. With this configuration, the 
instruction control means can finish a particular one of 
the ensuing instructions whose processing result will be 
determined in a stage downstream of a prescribed 
stage at the same time as an instruction preceding the 

55 particular instruction, or finish such a particular instruc- 
tion before an instruction preceding it, that is, in an order 
opposite to the instruction issuing order, by suspending 
the writing of the particular instruction until the execu- 
tion the same type of instruction by means of the WR 
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register (WR) 426. 

Although the invention has been described with ref- 
erence to specific embodiment, this description is not 
meant to be construed in a limiting sense. Various mod- 
ifications of the disclosed embodiments, as well as 5 
other embodiments of the invention, will become appar- 
ent to persons skilled in the art upon reference to the 
description of the invention. It is therefore contemplated 
that the appended claim will cover any modification or 
embodiments as fall within the true scope of the inven- w 
tion. 

Claims 

1 . A pipeline data processing apparatus comprising: is 



a register file having a plurality of registers; 
a first circuit for outputting a first data to a first 
register of said register file in accordance with 
a first instruction in a first period; 
a second circuit receiving a second data of a 
second instruction from said first circuit exe- 
cuted before said first instruction in said first 
circuit for outputting a third data to a second 
register of said register file in accordance with 
said second data in said first period; 
a comparator for outputting a first signal when 
said first register and said second register indi- 
cate same register of said register file and out- 
putting a second signal when said first register 
and said second register indicate different reg- 
ister each other; 

a control circuit for transferring said third data 
to corresponding register of said register file in 
accordance with a content of said second reg- 
ister when said comparator outputs said sec- 
ond signal, and for transferring said first data to 
corresponding register of said register file in 
accordance with a content of said first register 
when said comparator outputs said first signal. 



2. The apparatus as claimed in claim 1, further com- 
prising: 

a third circuit for fetching said first and second 
instruction from an instruction memory and out- 
putting said first and second instruction. 

3. The apparatus as claimed in claim 2, further com- 
prising: 

a fourth circuit for decoding said first and sec- 
ond instruction and outputting said decoded 
first and second instruction to said first circuit. 

4. A pipeline data processing apparatus comprising: 

an instruction fetch circuit for fetching an 
instruction from an instruction memory and out- 
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putting said instruction; 

an instruction decode circuit having a register 
file including a plurality of registers and a 
decoder and receiving said instruction from 
said instruction fetch circuit in response to a 
system clock for decoding said instruction and 
selecting a register in accordance with said 
decoded instruction and outputting said 
decoded instruction and an information for 
identifying said selected register; 
an execution circuit receiving said decoded 
instruction from said instruction decode circuit 
in response to said system clock for executing 
said decoded instruction and outputting a first 
data as a result of executing; 
a data memory circuit receiving said first data 
in response to said system clock for outputting 
a second data read out from a data memory in 
accordance with said first data when said 
instruction requests reading out from said data 
memory; 

a first writing register for storing said informa- 
tion of said writing register of said instruction in 
response to said system clock when said 
instruction is executed in said execution unit; 
a second writing register for storing said infor- 
mation of said writing register of said instruc- 
tion in response to said system clock when said 
instruction is in said data memory circuit; 
a comparator for comparing said information 
stored in said first writing register with said 
information stored in said second writing regis- 
ter and outputting a first signal when said infor- 
mation stored in said first writing register and 
said information stored in said second writing 
register are same and outputting a second sig- 
nal when said information stored in said first 
writing register and said information stored in 
said second writing register are different from 
each other; 

a first data path means for transferring said 
executing data to corresponding register of 
said register file in accordance with said infor- 
mation stored in said first writing register; and 
a second data path means for transferring said 
first data to corresponding register of said reg- 
ister file in accordance with said information 
stored in said second writing register when 
said comparator outputs said second signal, 
and said second data path being prohibited 
transferring said second data when said com- 
parator outputs said first signal. 

5. A pipeline data processing apparatus comprising: 

an instruction fetch circuit for fetching an 
instruction from an instruction memory and out- 
putting said instruction; 

an instruction decode circuit having a register 
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file including a plurality of registers and a 6. 
decoder and receiving said instruction from 
said instruction fetch circuit in response to a 
system clock for decoding said instruction and 
selecting a register in accordance with said 5 
decoded instruction and outputting said 
decoded instruction and an information for 
identifying said selected register; 7. 
an execution circuit receiving said decoded 
instruction from said instruction decode circuit 10 
in response to said system clock for executing 
said decoded instruction and outputting a first 
data as a result of executing; 
a data memory circuit receiving said first data 
in response to said system clock for outputting 75 
a second data read out from a data memory in 
accordance with said first data when said 
instruction requests reading out from said data 
memory; 

a f irst write register for storing said information 20 
of said writing register of said instruction in 
response to said system clock when said 
instruction is executed in said execution unit; 
a second write register for storing said informa- 
tion of said writing register of said instruction in 25 
response to said system clock when said 
instruction is in said data memory circuit; 
a comparator for comparing said information 
stored in said first write register with said infor- 
mation stored in said second write register and 30 
outputting a first signal when said information 
stored in said first write register and said infor- 
mation stored in said second write register are 
same and outputting a second signal when 
said information stored in said first write regis- 35 
ter and said information stored in said second 
write register are different from each other; 
a first data path means for transferring said 
executing data to a selecting circuit in accord- 
ance with said information stored in said first 40 
write register; and 

a second data path means for transferring said 
executing data to said selecting circuit in 
accordance with said information stored in said 
second write register when said comparator 45 
outputs said second signal, and said second 
data path being prohibited transferring said 
second data when said comparator outputs 
said first signal; 

said selecting circuit for outputting said first so 
data to selected register of said register file 
based on said information of said first write reg- 
ister in response to a first part of one period of 
said system clock and for outputting said sec- 
ond data to selected register of said register file ss 
based on said information of said second write 
register in response to a second part of said 
one period of said system clock. 



The apparatus as claimed in claim 5, wherein said 
one period of said system clock includes said first 
and second part of said system clock, and said sec- 
ond part of said one period of said system clock is 
remaining part of said one period of said system 
clock. 

A data processing apparatus executing in a pipe- 
lined manner a plurality of instruction including first 
and second instructions, said first instruction having 
first register address information and said second 
instruction having a second register address infor- 
mation, said data processing apparatus comprising 
a register file including a plurality of registers, exe- 
cution means for receiving and executing said first 
instruction to produce memory address information 
in a first pipeline cycle and for receiving and execut- 
ing said second instruction to produce processed 
data, which is to be stored in said register file, in a 
second pipeline cycle succeeding to said first pipe- 
line cycle, a memory circuit including a data mem- 
ory and an access control circuit reading out 
memory data, which is to be stored in said register 
file, from a memory area of said data memory des- 
ignated by said memory address information in said 
second pipeline cycle, and control means for allow- 
ing said processed data to be stored in said register 
file and preventing said memory data from being 
storing in said register file when said first register 
address information is coincident with said second 
register address information. 
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